PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -025209 

(43)Date of publication of application : 29.01.1999 



(SDlntCI. 



G06K 9/00 

G06K 1/12 

G06K 7/00 

G06K 7/10 

G06K 9/62 



(21) Application number : 09-179924 

(22) Date of filing : 04.07.1 997 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : YOKOTA KAZUAKI 



(54) INFORMATION INPUT DEVICE. ITS METHOD. RECORDING MEDIUM. AND TWO-DIMENSIONAL BAR 

CODE PRINTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To surely and quickly input 
information recorded in a document by recording a two- 
dimensional(2D) bar code including information related to 
characters recorded in the document in the same document 
and utilizing information obtained from the 2D bar code for 
character recognizing processing. 

SOLUTION: A bar code reading part 18 acquires bar code 
information 22a from a 20 bar code and stores the 
information 22a in a storage part 22. A character recognition 
part 20 executes character recognition processing for each 
of blocks recording respective character strings of a 
document image stored in a sheet buffer 14. Namely the 
recognition part 20 extracts a character pattern in each 
block, collates each character pattern with dictionary data 
to recognize characters and stores character recognition 
result information 22b in the storage part 22. A control part 
10 changes the information 22b by using the information 22a 
stored in the storage part 22 and prepares reading 
information to be finally inputted. 
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* NOTICES * 

JPO and ZNPXT are not responsible for any 
dasMffes caused by tlckm use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ^ 

[Claim(s)] 

[Claim 1] The scanner which scans optically to the document with which the two dimensions bar code including the 
infonnation about tiie alphabetic character recorded on the document was recorded, and incorporates a document iniage, A 
character recognition means to perform character recognition processing about the character pattern contained in this 
document image from the document image incorporated with said scanner, A bar code read means to acquire the bar code 
infonnation which performs read about the two dimensions bar code contained in this document image, and includes the 
information about an alphabetic character from the document image incorporated with said scanner, The information input 
unit characterized by having used for the character recognition processing by said character recognition means the bar code 
infonnation acquired by said bar code read means, and providing the control means which inputs infonnation from said 

document , . u • 

[Claim 2] The information input unit according to claim 1 characterized by including the character code of the alphabetic 
character recorded on the document in said bar code infonnation acquired from said two dimensions bar code. 
[Claim 3] The infonnation input unit according to claim 1 characterized by containing the data in which the location in said 
document of the alphabetic character conesponding to the character code of an error or the alphabetic character of cone 
specification and this character code is shown in the character recognition processing by said character recognition means m 
said bar code information acquired from ssiid two dimensions bar code. 

[Claim 4] Said control means is an information input unit according to claim 2 or 3 characterized by creating the information 
which should be inputted from said document, using selectively the character code contained in said bar code information, 
and the result of said character recognition processing. 

[Claim 5] Said character recognition means is an information input unit according to claim 1 characterized by performing 
character recognition processing using the information included in the bar code information acquired by said bar code read 
means including the infonnation used for said bar code mfonnation acquired fix)m said two dimensions bar code in order to 
perfonn character recognition processing about the character pattern by which said character recognition means is included in 
said document image. . 
[Claim 6] The infonnation input imit according to claim 1 characterized by containing the coded graphic data showing the 
graphic form other than the information about an alphabetic character in said bar code infonnation. 

[Claim 7] From the document image incorporated by scanning optically to the document with which the two dimensions bar 
code including the information about the alphabetic character recorded on the document was recorded Character recognition 
processing is performed about tibe character pattern contained in this document image. Perform read about the two 
dimensions bar code contained in this document image, acquire bar code infonnation including the information about an 
alphabetic character from said document image, and this acquired bar code information is used for said character recognition 
processing. The information input approach characterized by inputting infonnation from said document. 
[Claim 8] From the document image incorporated by scanning optically to the document with which the two dimensions bar 
code includmg the information about the alphabetic character recorded on the document was recorded Character recognition 
processing is performed about the character pattern contained in this document image. Perfonn read about the two 
dimensions bar code contained in this document image, acquire bar code infonnation including the information about an 
alphabetic character from said document image, and this acquired bar code infonnation is used for said character recognition 
processing. The record medium which stored the program for controlling a computer to input information from said 
document and in which computer read is possible. 

[Claim 9] A document preparation means to draw up the document expressed by the character code train, and a document 
storage means to memorize the document expressed by the character code tram created by said document preparation means, 
The bar code control means for the document memorized by said document storage means which sets up the conditions 
coded to a two dimensions bar code, A two dimensions bar code creation means to create the two dimensions bar code which 
includes the information about the alphabetic character in the document memorized by said document storage means 
accordmg to the conditions set up by said bar code control means, The two dimensions bar code airline pnnter characterized 
by providing the printing control means which prints the two dimensions bar code created by said two dimensions bar code 
creation means with the docimient memorized by said document storage means. 
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♦ NOTICES * 

JPO and INFXT mrm not responsible for any 
daaageB caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information input device and the information input approach of having 
used the two dimensions bar code, a record medium, and a two dimensions bar code airline printer. 

[0002] 

[Description of the Prior Art] As equipment (information input unit) for generally inputting the information recorded on the 
paper mediiun, the text reader and the optical character reader (OCR) are known. A text reader is equipment with which the 
alphabetic character is printed by the character font (type), which was created with the journal or the word processor and 
which performs read of an alphabetic character from the document with which a format is not specified. Moreover, an optical 
character reader (OCR) is equipment which performs read of an alphabetic character from documents, such as a cut-form by 
which an alphabetic character is written down on a position by handwriting. 

[0003] A text reader extracts the reading field (block) which should perform layout analysis processing to the document 
image acquired by scanning a document optically, and should perform read of an alphabetic character, starts the character 
pattern in every character from the image under this extracted block of each, and performs character recognition processing 
for every character pattern. In addition, in layout analysis processing, not only the field where the alphabetic character was 
recorded but the field where the grs^hic form and the photograph were recorded is extracted. 

[0004] A text reader inputs the correction directions from a user, when the result of character recognition processing is 
displayed and an error etc. is in a recognition result, and it creates the clean data with which an error is not contained. 
[0005] on the other hand ~ an optical character reader — a document (documents, such as a cut-form) ~ by scanning 
optically, using the information for alphabetic character read set up beforehand, the character pattern in every character is 
started from an image, £ind character recognition processing is performed for every character pattern to the document image 
acquired. 

[0006] In the optical character reader, since read of an alphabetic character is aimed at difficult hand lettering, in order to 
make processing easy, the information for alphabetic character read is set up beforehand. The information on the location 
where the writing input of the alphabetic character is carried out, a character size, a character pitch, the alphabetic character 
kinds (the kanji, kana, a figure, alphabet, etc.) filled in is included in the information for alphabetic character read. An optical 
character reader starts the character pattern in every character based on the information mentioned above, and performs 
character recognition processing for the specified alphabetic character kind. 

[0007] Usually, the preprinted guide line of an alphabetic character is prepared in the docimient made into a processing object 
in an optical character reader so that it may be easy to carry out the writing input of the edphabetic character at a position, and 
the alphabetic character kind written down in each preprinted guide line is specified as it. Information for alphabetic character 
read according to the preprinted guide line prepared in each document which was mentioned above is set to an optical 
character reader. 

[0008] Therefore, to make into a processing object die document of the format that plurality differs, it is necessary to set it as 
an optical character reader each time. To set up the information for alphabetic character read, while the blank form in which 
nothing is entered is made to read and and a user operate an input unit about many setting-out matters on equipment and a 
dialogue target, it is necessary to specify. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, since the docimient of free formatting is targetted with the conventional 
information input unit in the case of a text reader, even if it is the case where there is no factor which an alphabetic character 
with difficult distinction exists by resemblance of the difference in a typeface, an isomorphism alphabetic character, and an 
alphabetic character etc., and has an adverse effect on a document at character recognition processing of dirt etc., it is 
difficult [ it ] to make the alphabetic character accuracy of reading 100%. Therefore, to the read result by the text reader, the 
activity of the check by the help and correction was needed, and it was forced the activity burden. When dirt (lapping widi an 
alphabetic character) etc. is during the block especially made into a processing object, since it cannot read correctly, in many 
cases, so many activities will be needed. 

[0010] Moreover, in the case of an optical character reader, in order to read correctly the hand lettering written down on the 
document and to have made the document of varieties into the processing object since it was necessary to set up the 
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information for alphabetic character read according to a document, the activity for setting up information was needed each 
time. 

[001 1] Thus, since the activity by the help needed to intervene in order to input correctly the information recorded on the 
document in any [ of a text reader and an optical character reader ] case, information was not able to be inputted into a high 

speed. 

[0012] This invention was made in consideration of the above situations, and aims at offering the information input device 
which can input into certainty and a high speed the information recorded on the document, the information input approach, a 
record medium, and a two dimensions bar code airline printer. 
[0013] 

[Means for Solving the Problem] The scanner which this invention scans optically to the document with which the two 
dimensions bar code including the information about the alphabetic character recorded on the document was recorded, and 
incorporates a document image, A character recognition means to perform character recognition processing about the 
character pattem contained in this dociunent image from the document image incorporated with said scanner, A bar code read 
means to acquire the bar code information which performs read about the two dimensions bar code contained in this 
document image, and includes the information about an alphabetic character from the docimient image incorporated with said 
scanner, It is characterized by having used for the character recognition processing by said character recognition means the 
bar code information acquired by said bar code read means, and providing the control means which inputs infonnation from 
said document. 

[0014] The two dimensions bar code which includes by this the information about the alphabetic character recorded on the 
document is recorded on a document, and by using for character recognition processing the information acquired from this 
two dimensions bar code, since the part which cannot do always perfect read is complemented, character recognition 
processing is strong to the dirt of a document etc., and high-speed and exact, and reliable character recognition processing is 
realized. 

[0015] Moreover, it is characterized by including the character code of the alphabetic character recorded on the document in 
said bar code infonnation acquired from said two dimensions bar code. Thereby, the result of character recognition 
processing can be complemented using the character code acquired from bar code information. For example, as a result of 
giving priority to character recognition processing and performing it, it could read having given priority to and read bar code 
information, and collating [ when it was not able to do in read, replaced, or / **** / considering as a result ] mutually 
according to the condition of the alphabetic character in a document, and die condition of a two dimensions bar code, and it 
was able to be said that a result was determined. 

[0016] Moreover, it is characterized by containing the data in which the location in said docimient of the alphabetic character 
corresponding to the character code of an error or the dphabetic character of cone specification and this character code is 
shown in the character recognition processing by said character recognition means in said bar code information acquired 
from said two dimensions bar code. 

[0017] Thereby, since obtaining a read result always exact by preparing as bar code information as an object which 
complements the result of character recognition processing about such a specific alphabetic character beforehand to the 
general description that the read about a specific alphabetic character is difficult is guaranteed in character recognition 
processing, improvement in dependability is achieved. 

[0018] Moreover, said control means is characterized by creating the information which should be inputted from said 
document, using selectively the character code contained in said bar code infonnation, and the result of said character 
recognition processing. 

[0019] Moreover, said character recognition means is characterized by performing character recognition processing using the 
information included in the bar code information acquired by said bar code read means including the information used for 
said bar code information acquired from said two dimensions bar code in order to perform character recognition processing 
about the character pattem by which said character recognition means is included in said document image. Moreover, it is 
characterized by containing the coded graphic data showing the graphic form other than the infonnation about an alphabetic 
character in said bar code information. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
Drawing 1 is the block diagram showing the configuration of the infonnation input device concerning this operation gestalt 
The information input unit in this operation gestalt is an optical character reader (OCR) which performs read of an alphabetic 
character from documents, such as a cut-form by which an alphabetic character is written down on a position by the text 
reader which performs read of an alphabetic character, or handwriting fix>m the document with which the alphabetic character 
is printed by die character font, and with which a format is not specified. Moreover, the information input device in this 
operation gestalt reads the program recorded on record media, such as a magnetic disk, and main configurations are realized 
by the computer by which actuation is controlled by this program. 

[0021] As shown in drawing 1 , the information input device is constituted by a control section 10, a scanner 12, the sheet 
buffer 14, the layout analysis section 16, the bar code read station 18, the character recognition section 20, the storage section 
22, and the hard disk drive unit 24. 

[0022] A control section 10 manages control of the whole equipment, it uses for the character recognition processing by the 
character recognition section 20 the bar code information acquired by the bar code read station 18, searches for the right 
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information recorded on the document made into a processing object, and performs control for inputting. A control section 10 
is realized in operating according to the program in which CPU was stored in memory. 

[0023] A scanner 12 scans optically to the document with which the two dimensions bar code including the information 
about the alphabetic character recorded on the document was recorded, incorporates a dociraient image, and stores it in the 
sheet buffer 14 for every docimient for one sheet. A scanner 12 irradiates light, conveying the document (paper medium 
containing a docimient etc.) made into a processing object, and detects the document image containing patterns recorded on 
the document by detecting the reflected light, such as an alphabetic character and a graphic form. Since the light and a 
specific color (drop out color) are removed, the light which a scanner 12 irradiates to a document can make it tiie light of a 
specific wavelengtii band, and the light which is wavelength bands other than the light further. Visually by using the light of 
wavelength bands other than the light, the information (image pattern) recorded using the ink which cannot be checked can 
be read. 

[0024] The sheet buffer 14 is a buffer for storing the document image of the docimient for one sheet incorporated with the 
scanner 12. The layout analysis section 16 is used in order to function as a text reader, and it performs processing which 
extracts the reading field (block) which should perform read of an alphabetic character from the document image stored in 
the sheet buffer 14 (lumecessary in the case of an optical character reader). In layout analysis processing, not only the field 
where the alphabetic character was recorded but the field where the graphic form and the photograph were recorded is 
extracted. Moreover, the layout analysis section 1 6 analyzes [ block / with which the alphabetic character was recorded ] also 
about attributes, such as a line writing direction (is it lateral writing or is columnar writing?), the direction of an alphabetic 
character, language (Japanese, English, etc.), and solution modes (a conunon text, table, etc.). These analysis results are 
referred to also in case cheiracter recognition processing by the character recognition section 20 is performed. 
[0025] The bar code read station 18 is incorporated with a scanner 12, fi-om the docimient image stored in the sheet buffer 14, 
it performs read about the two dimensions bar code contained in this document image, acquires bar code information 
including the information about an alphabetic character, and stores in the storage section 22 (bar code information 22a). 
[0026] The character recognition section 20 is incorporated with a scanner 12, from the document image stored in the sheet 
bu£fer 14, performs character recognition processing about the character pattern contained in a document image for every 
block using the analysis result by the layout analysis section 16, and stores the result (character recognition result information 
22b) in the storage section 22. 

[0027] The storage section 22 stores temporarily the data made into the processing result in each part, and a processing 
object, and bar code information 22a, character recognition result information 22b, and read information 22c are memorized 
temporarily. Read information 22c is the basis of control of a control section 10, and is the information created as information 
which should be eventually inputted based on bar code information 22a and character recognition result information 22b. 
[0028] A hard disk drive unit 24 is for a program to record various data, and read/write is carried out if needed. The 
document image made into a processing object is stored in the hard disk drive unit 24, and it can develop to the sheet buffer 
14, without minding a scanner 12, and can also consider as the object of an information input. 

[0029] In addition, each function of the control section 10 mentioned above, the layout analysis section 16, the bar code read 
station 18, and the character recognition section 20 is recorded on a record medium as a program, and may be offered. Each 
function part mentioned above when a computer operated according to the program recorded on this record medium is 
realized. 

[0030] Next, it explains, referring to the flow chart shown in drawing 2 about actuation of the information input device in this 
operation gestalt. First, an information input unit is explained supposing a text reader. 

[0031] An example of the document 30 which serves as a processing object in this operation gestalt is shown in drawing 3 . 
In addition, about an example of the equipment (two dimensions bar code airline printer) which draws up the document 
shown in drawing 3 , it mentions later. 

[0032] The document 30 shown in drawing 3 is drawn up for example, by document preparation equipment, and is outputted 
by the airline printer. In a document 30, the character string (blocks 1,2, and 3) of lateral writing, tiie character string (block 
4) of columnar writing, and a graphic form (block 5) are included, and two dimensions bar codes 32a and 32b are further 
printed. The information about the alphabetic character recorded on the document 30 is included in two dimensions bar codes 
32a and 32b, and it is used for character recognition processing. 

[0033] With this operation gestalt, two dimensions bar codes 32a and 32b shall be printed by the position in a document 30. 
A position shall be decided according to a paper size and the free area of predetermined width of face shall be prepared 
around two dimensions bar codes 32a and 32b. 

[0034] Two dimensions bar codes 32a and 32b are matrix-like patterns, and are expressing various data by the dot pattern of 
each matrix. About a two dimensions bar code, specification is exhibited by U.S. AIM international incorporated company, 
and the thing based on the content indicated at this specification can be used, for example. 

[0035] If two dimensions bar codes 32a and 32b are the cases of a 2cmx2cm size and a 144 dot xl44 dot pattern, they can 
express the data of 2000 or more characters. Moreover, as shown in drawing 3 , two or more two dimensions bar codes can 
also be used simultaneously, and it can also be used independentiy. 

[0036] First, an information input device (text reader) performs an optical scan with a scanner 12 about the document with 
which the two dimensions bar codes 32a and 32b as shown in drawing 3 made into a processing object were printed, 
incorporates a document image, and stores it in the sheet buffer 14 (step Al). 

[0037] The layout analysis section 16 performs layout analysis about the document image stored in the sheet buffer 14 (step 
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A2). In layout analysis, while extracting the field (block) made into a processing object, it analyzes also about the attribute of 
each block. 

[0038] Moreover, with diis operation gestalt, since the two dimensions bar code shall be prepared in the position in a 
document, the layout analysis section 16 also performs the extract of two dimensions bar codes 32a and 32b from die 
position. 

[0039] The bar code read station 18 acquires the information expressed by the pattern of each matrix of a two dimensions bar 
code based on the image of the location of the two dimensions bar codes 32a and 32b extracted by the layout analysis section 
16, i.e., bar code information, (step A3). The bar code read station 18 makes the storage section 22 memorize the acquired 
bar code information. 

[0040] Here, it explains, referring to drawing 4 about the detail of the information included in the two dimensions bar codes 
32a and 32b used in this operation gestalt As shown in drawing 4 (a), a header 40, the layout information 42, and text 44 are 
included in bar code information. 

[0041] As the whole bar code information information is registered and a header 40 is shown in drawing 4 (b), the 
information which shows ID40a, mode 40b, layout information existence 40c, and bar code level 40d is included. 
[0042] ID40a is the information for identifying that it is for a two dimensions bar code to use for character recognition 
processing. Mode 40b is a flag which shows whether it is aimed at the alphabetic character (text reader) in which character 
recognition processing was printed, or it is aimed at hand lettering (optical character reader). Layout information existence 
40c is a flag which shows whether the layout information 42 is attached to bar code information. Bar code level 40d is data in 
which the level used for character recognition processing is shown (for details, it mentions later ( drawing 5 )). 
[0043] As the information in connection with die block used as a processing object is registered and the layout information 
42 is shown in drawing 4 (c), the information which shows block number 42a, starting point location X42b, starting point 
location Y42c, 42d of contents, height (HY)42e, width-of-face (WX)42f, and 42g of columnar writing/lateral writing is 
included. In addition, the layout information shown in drawing 4 (c) is the information for 1 block (block information), and 
when two or more blocks exist in a document, the information on the same format is established for every block. In addition, 
since layout analysis is performed, the layout information 42 is not necessarily required of the case of a text reader. 
[0044] Block number 42a is the information for identifying a block. Starting point location X42b and starting point location 
Y42c are coordinate point data in which the starting position (for example, upper-left-hand-comer point location of the field 
expressed with a rectangle) of the block in a document is shown. 42d of contents is data in which it is shown any in an 
alphabetic character, a graphic form, a table, etc. the information currently recorded in the block is. Height (HY)42e and 
width-of-face (WX)42f are data in which the size (field range) of the block on the basis of starting point location X42b and 
starting point location Y42c is shown (for details, it mentions later ( drawing 6 )). The data which columnar writing / 42g of 
lateral writing show the direction of the character string recorded in the block (length or width) when the data in which an 
alphabetic character is shown are set as 42d of contents are recorded. 

[0045] As the information about the alphabetic character recorded on the docviment is registered and text 44 is shown in 
drawing 4 (d), the information which shows block number 44a, line number 44b, digit-place 44c, and 44d of character codes 
is included. In addition, for the text shown in drawing 4 (d), the information about an alphabetic character according to the 
level which is information by one character and was specified as bar code level 40d of a header 40 is required-nimiber 

[0046] Block number 44a is the information for identifying a block. Line number 44b and digit-place 44c are data in which 
the one character position in the character string in the block which shows block niraiber 44a is shown. 44d of character 
codes is data in which the alphabetic character used in order to conq>lement the result of character recognition processing is 
shown. The character code of die alphabetic character according to the level specified in bar code level 40d of a header 40 is 
prepared for 44d of character codes. 

[0047] Here, it explains, referring to drawing 5 about the bar code level 40d detail set up in the header 40 of bar code 
information. With this operation gestalt, as bar code level, as shown in drawing 5 , four steps of level, 0, 1, 2, and 3, is 
prepared. Bar code level means how much the information about the alphabetic character obtained from bar code information 
is used for the result of character recognition processing. It shall use in order to make this operation gestalt substitute for bar 
code information with the result obtained by character recognition processing. 

[0048] Since isomorphism alphabetic character level is shown and it has the same gestalt seemingly, bar code level 1 shows 
the alphabetic character which is the easiest to mistake recognition in character recognition processing. As an alphabetic 
character applicable to bar code level 1, there are a capital letter "O" of the alphabet, a small letter "o", a notation "O", and a 
figure "0", for example. 

[0049] The bar code level 2 shows layout level, and shows the alphabetic character a mistake may be made in reading 
depending on the layout of an alphabetic character. As an alphabetic character applicable to the bar code level 2, there is 
"facilities" and "I" + "**", for example. Namely, each is aimed at the alphabetic character recognized as a pattern of one 
character noting diat space has between *♦ and *♦ as for the alphabetic character which will be treated as one character if it is 
usual. 

[0050] The bar code level 3 shows similar level, and shows the alphabetic character a mistake may be made in reading since 
the font is similar. As an alphabetic character applicable to the bar code level 3, there are "**" and a "chip box", for example. 
[0051] The bar code level 3 shows all alphabetic characters. That is, it is shown that the character code of all the alphabetic 
characters recorded on the document is registered into bar code information. 
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[0052] The information about the alphabetic character applicable to the bar code level set up in bar code level 40d of a header 
40 will be registered into the text 44 of bar code information. 

[0053] Next, it explains, referring to drawing 6 about the detail of the data in which the location of tiie block set up in the 
layout information 42 is shown. As shown in drawin g 6 , starting point location X42b and starting point location Y42c are 
shown by the coordinate location (X, Y) on the basis of the endpoint (upper-left-hand-comer point) of a document. The field 
of a block is indicated to be height (HY)42e by width-of-face (WX)42f on the basis of this coordinate location (X, Y). 
[0054] In addition, although explained as what uses bar code information in character recognition processing, it is also 
possible to correct the result of the layout analysis by the layout analysis section 16 using layout information which is 
acquired fix>m a two dimensions bar code and which was mentioned above. In this case, it was able to be said that a layout 
analysis result was determined, giving priority to or coUatmg mutually the information in bar code information over which 
priority is given to the processing result by the layout analysis section 16 under control of a control section 10. 
[0055] While carrying out processing whose bar code read station 18 acquires bar code information from the image of a two 
dimensions bar code as mentioned above, the character recognition section 20 performs character recognition processing 
about each of the block with which each character string of the document image stored in the sheet buffer 14 was recorded. 
That is, the character recognition section 20 extracts a character pattern for every block, recognizes an alphabetic character 
and makes the storage section 22 memorize a character recognition processing result (character recognition result information 
22b) by collating with dictionary data for every character pattern (step A4). 

[0056] If character recognition processing by the character recognition section 20 is performed with the read of the bar code 
by the bar code read station 18 next, a control section 10 will change character recognition result information 22b using bar 
code information 22a memorized by the storage section 22, and the read information which should be iiq)utted eventually 
will be created (step A5). 

[0057] For example, the case where the bar code level 0 is set as bar code level 40d of bar code information is explamed. In 
this case, the character code of the alphabetic character applicable to level 0 is contained in the text 44 of bar code 
information. 

[0058] The example for explaining processing by the control section 10 is shown in drawing 7 . Drawing 7 (a) shows the 
character recognition result of the alphabetic character recorded on the block A in a document In spite of having recorded the 
character string of "the ash pan of 100 yen" on the document, the figure "1" is incorrect-recognized by the alphabet "I" like 
"ash pan 100 yen" as a result of character recognition processing. Since a figure "1" is an alphabetic character applicable to 
the bar code level 0 as shown in drawing 5 , as shown in drawmg 7 (b), the text about a figure " 1 " is included in bar code 

information, ^ i- j • 

[0059] A control section 10 is read as the character recognition result about the alphabetic character m the B Ime C digit 
place under specified block A is shown in drawmg 7 (c) by transposing to a character code "1" using text, and it creates 
information. Similarly, a control section 10 is read using the information about each alphabetic character contained in bar 
code information according to each bar code level, and creates a result. 

[0060] In addition, as mentioned above, only when the information about the alphabetic character acquired from bar code 
information is given priority to and used, and read information is created or a good recognition result is not obtained by 
character recognition processing, it can also use. Moreover, especially in the case of tiie bar code level 3, the written 
information (character code of a whereas clause) acquired from bar code information is given priority to and used, when there 
is a part which cannot be read with the dirt of a document etc., it can read using the result of character recognition processing, 
and information can also be created. 

[0061] Thus, even if the precision of the character recognition processing about the alphabetic character recorded on the 
document by printing the two dimensions bar code which includes the information about an alphabetic character in a 
document is not 100%, by using bar code information, exact read information can be acquired at a high speed, and 
dependabiUty can be raised. Therefore, the activity of the check by the help and correction becomes unnecessary, and an 
activity burden is mitigated substantially. 

[0062] Although it assumed that an information input unit was a text reader and being explained above next, actuation is 
explained referring to the flow chart shown in drawing 2 supposing an optical character reader. 

[0063] An example of the document which serves as a processing object in this operation gestalt is shown in drawing 8 . In 
addition, about an example of the equipment (two dimensions bar code airline printer) which creates die document 50 shown 
in drawing 8 , it mentions later. • j • o ♦ ^ 

[0064] Hie preprinted guide line of an alphabetic character is prepared so that the document 50 shown m drawmg 8 may tend 
to cany out the writing input of the alphabetic character at a position, and the alphabetic character kind written down m each 
preprinted guide line is specified. That is, the block 1 for names with which the alphabetic character of kanji kana is mputted 
into the document 50 shown in drawing 8 , the block 2 for zip codes into which a figure is inputted, the block 3 for addresses 
into which a kanji kana figure is inputted, the block 4 for the telephone numbers into which a figure is mputted, and the block 
5 for print of a seal into which a graphic form (image) is inputted are included, and the two dimensions bar code 52 is pnnted 
further. The information for alphabetic character read for the read of an alphabetic character to make read processmg of 
difficult hand lettering easy is included in the two dimensions bar code 52. 

[0065] The two dimensions bar code 52 shall be printed with this operation gestalt by the position in a document 50. A 
position shall be decided according to a paper size and the fi-ee area of predetermined width of face shall be prepared around 
a two dimensions bar code 52. Since the configuration of a two dimensions bar code 52 itself is the same as that of the 
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document 30 mentioned above, explanation is omitted. 

[0066] First, an information input device (optical character reader) performs an optical scan wiA a scanner 12 about the 
document 50 with which the two dimensions bar code 52 as shown in drawing 8 made into a processing object was printed, 
incorporates a document image, and stores it in the sheet buffer 14 (step Al). 

[0067] The bar code read station 18 acquires the infonnation expressed by the pattern of each matrix of a two dimensions bar 
code based on the image of a two dimensions bar code 52 prepared in the position, i.e., bar code information, from the 
document image stored in the sheet buffer 14 (step A3). The bar code read station 18 makes the storage section 22 memorize 
the acquired bar code infonnation. In addition, the image location of a two dimensions bar code 52 shall be shown by the 
relative distance from the edge (a longitudinal side, horizontal side) of for example, a document image. 
[0068] Here, it explams, referring to drawing 9 about the detail of the information included in the two dimensions bar code 
52 used in this operation gestalt. A header 40, the layout information 42, and text 44 are included in bar code infonnation like 
drawing 4 (a) mentioned above. With this operation gestalt, the various information as information for alphabetic character 
read is prepared in the layout information 42. 

[0069] The layout infonnation 42 is that by which the infonnation for reading the hand lettering by which the writing mput 
was carried out is registered into the block used as a processing object. As shown in drawin g 9 (a), block number 62a, 
starting point location X62b, Tbe infonnation which shows starting point location Y62c, 62d of contents, character-size 
height (HY)62e, character-size width-of-face (WX)62f, character-pitch (DX)62g, alphabetic character (number N) 62h of a 
block, and alphabetic character class (ANK) 62i is included. In addition, the layout infonnation shown in drawing 9 (a) is the 
information for 1 block (handwriting block information), and when two or more blocks exist in a document 50, the 
infonnation on the same format is established for every block. 

[0070] Block number 62a is the information for identifying a block. Starting point location X62b and starting point location 
Y62c are coordinate point data on the basis of the location of the two dimensions bar code 52 which shows the starting 
position (for example, upper-left-hand-comer point location of the field expressed with a rectangle) of the block in a 
document. 62d of contents is data in which it is shown any in hand lettering, a graphic form, a table, etc. the infonnation 
currently recorded in the block is. Character-size height (HY)62e and character-size widdi-of-face (WX)62f are data in which 
the size of one alphabetic character on the basis of starting point location X62b and starting point location Y62c is shown (for 
details, it mentions later ( drawing 10 )). Character pitch (DX) 62g is data in which the pitch of each alphabetic character 
under block is shown. Alphabetic character (number N) 62h of a block is data in which the number of the letter faces for one 
character prepared in the block is shown. Alphabetic character class (ANfK) 62i is the alphabetic character kind (it is data m 
which the alphabet (A), a figure (N), and kanji kana (K) are shown.) of the alphabetic character by which a wntmg mput is 
carried out at the letter face within a block. 01.1 
[0071] Moreover, about die block of those other than an alphabetic character like the block 5 shown m drawm g 8 , the layout 
infonnation 42 as shown in drawing 9 (b) is registered. As shown in drawing 9 (b), the information which shows block 
number 64a, starting point location X64b, starting point location Y64c, 64d of contents, graphic form size height (HY)64e, 
and graphic form size width-of-face (WX)64f is included. In addition, the layout infonnation shown in drawing 9 (b) is the 
information for 1 block (graphic form block information), and when the block of those other than two or more alphabetic 
characters exists in a document 50, the information on the same format is established for every block. 

[0072] Since block number 64a, starting point location X64b, starting point location Y64c, and 64d of contents are the same 
as block number 62a in drawing 9 (a), starting pomt location X62b, starting point location Y62c, and 62d of contents 
respectively, explanation is omitted. ,. .1. 

[0073] Graphic form size height {HY)64e and graphic form size width-of-face (WX)64f are data m which the field as which 
the graphic form (image) on flie basis of starting point location X64b and starting point location Y64c is filled m is shown. 
[0074] Next, it explains, referring to drawing 10 about the detail of the data in which the location of the block set up m the 
layout information 42 is shown. As shown in drawing 10 , starting point location X62b and starting point location Y62c are 
shown by the coordinate location (X, Y) on the basis of the endpoint (upper-left-hand-comer point) of a two dimensions bar 
code 52 established in the position of a document 50. The field of the preprinted guide line of an alphabetic character is 
indicated to be character-size height (HY)62e by character-size width-of-face (WX)62f on the basis of this coordinate 
location (X, Y). Moreover, the pitch of an alphabetic character preprinted guide line is expressed character-pitch (DX)62g. 
[0075] If the bar code read station 1 8 acquires bar code information from the image of a two dimensions bar code as 
mentioned above, a control section 10 wUl provide the character recognition section 20 with bar code information 22a 
memorized by the storage section 22 as infonnation for reading hand lettering. 

[0076] According to the data in which the location of each block included in bar code information is shown, the character 
recognition section 20 starts ttie character pattern in every character, performs character recognition processmg for 
alphabetic character kind specified by alphabetic character class 62i, and acquires a character recognition result from the 
document image stored in the sheet buffer 14, j j u • 

[0077] Moreover, about the image on which a graphic fonn like the block 5 shown in drawin g 8 is recorded, (it bemg 
distinguished by Contents 62d or 64d) and an image can be started, and the storage section 22 can be made to memonze. 
[0078] Thus, although the information for alphabetic character read according to the preprinted guide line prepared m each 
document is needed in an information mp\xX unit (optical character reader), character recognition processmg is performed 
using the bar code infonnation read in this two dimensions bar code 52 by printing the two dimensions bar code 52 which 
includes tiie information for alphabetic character read every document 50. Therefore, even if it is the case where the 
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document of varieties is made into a processing object, it is not necessary to do the activity for setting up information each 
time, and processing effectiveness is improved substantially. For this reason, an informational input is attained at a high 
speed. 

[0079] In addition, although the explanation mentioned above explains to a document 30 or a document 50 as that by which 
two dimensions bar codes 32a, 32b, and 52 are printed like the alphabetic character etc., a two dimensions bar code cannot be 
viewed by the visible ray, but you may make it print using the ink which can input an image by performing the optical scan 
using light odier than the Ught. 

[0080] For example, as shown in drawing 1 1 (a), when there is no change in any way with a common document depending 
on viewing and it is going to process with the information input unit in this operation gestalt, light other than the light is used 
with a scanner 12, a scan is performed, and the image of the document containing a two dimensions bar code as shown in 
drawing 1 1 (b) can be stored in the sheet buffer 14. This two dimensions bar code is applicable to character recognition 

processing, as mentioned above. 

[0081] Thereby, when diverted as a document of the usual paper medium, originally a two dimensions bar code unnecessary 
as information on a document is not made not to be viewed, and the information input unit by this invention can be used to 
electronize and process the content of the document. 

[0082] Next, an example of the equipment (two dimensions bar code airline printer) which creates the document 30 or 
document 50 mentioned above is explained. The configuration of the document preparation equipment 70 as a two 
dimensions bar code airline printer is shown in drawing 12 . 

[0083] As shown in drawing 12 , as for document preparation equipment 70, the document preparation section 72, the 
document data storage section 74, the two dimensions bar code data origination section 76, the printing control section 77, 
and the bar code control section 78 are formed. Moreover, the input unit 82 for inputting the various directions to the airline 
printer 80 and the document preparation equipment 70 which print the document drawn up by document preparation 
equipment 70 is cormected. 

[0084] The document preparation section 72 is document preparation application realized by drawing up a Japanese 
document (text) based on the text inputted by operating a keyboard etc., and performing a document preparation program. 
[0085] The document data storage section 74 memorizes the document drawn up by the document preparation section 72. 
The two dimensions bar code data origination section 76 creates a two dimensions bar code including the bar code 
information based on the document memorized by the document data storage section 74 according to the directions fi-om the 
bar code control section 78. 

[0086] The printing control section 77 performs printing control to an airline printer 80 so that the two dimensions bar code 
of the document correspondmg to the document printed created by the two dimensions bar code data origination section 76 
may be printed to a position, while printing the content of the document memorized by the document data storage section 74 
by the predetermined format specified by the document preparation section 72. 

[0087] The bar code control section 78 specifies the conditions of the two dimensions bar code which should be created by 
the two dimensions bar code data origination section 76 according to the directions fi-om an input device 82. Next, actuation 
of document preparation equipment 70 is explained. 

[0088] The document preparation section 72 performs general docimient preparation. When performing printing to the 
document drawn up by the document preparation section 72, the bar pode control section 78 inputs the conditions of the two 
dimensions bar code which should be created. That is, about the document shown in drawing 3 , mode 40b, layout 
information existence 40c, and bar code level 40d are specified among the bar code information shown in drawing 4 . 
[0089] About bar code level 40d, the two dimensions bar code data origination section 76 extracts the alphabetic character 
which corresponds from the document data storage section 74, distinguishes the character position etc., and creates text. 
Moreover, about layout information, the two dimensions bar code data origination section 76 distinguishes a layout based on 
the format of the document drawn up by the document preparation section 72, and the contents of a document (setting out of 
a paragraph, existence of space, etc.), and creates layout information. And according to the specification of a two dimensions 
bar code, the two dimensions bar code pattern of bar code information includmg the created layout information, text, etc. is 
ere ated 

[0090] The printing control section 77 makes the pattern of the two dimensions bar code created as mentioned above print in 
a document Moreover, when the design of the alphabetic character input fi^e prepared in the document 50 when printing to 
the document 50 shown in drawing 8 is performed by the document preparation section 72 and the design data (the location 
of an alphabetic character input fiame etc. is shown) is stored in the document data storage section 74, the two dimensions 
bar code data origination section 76 creates the layout information shown in dr?^wing 9 based on a design data, and creates a 
two dimensions bar code pattern. 

[0091] In addition, when data required in order to create a two dimensions bar code from the data created in document 
preparation equipment 70 are not obtained, you may make it input required data from an input device 82 interactively. 
[0092] Thus, since a two dimensions bar code pattern including bar code information characteristic of this invention can be 
created based on the data created by document preparation equipment 70 according to the assignment from the bar code 
control section 78 and it can print in a document (or document), the character recognition processing using a two dimensions 
bar code can be used easily. . u ^ i i 

[0093] In addition, in the operation gestalt mentioned above, although four steps of level shall be prepared as bar code level, 
this phase may be how many. Moreover, although it uses with this operation gestalt in order to make the result of character- 
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recognition processing substitute for the information about the alphabetic character obtained from bar code information, the 
information used in pretreatment for the extract of a character pattern in character-recognition processing, normalization 
processing of a character pattern, and coUatmg processing with dictionary data, collating processing with dictionary data, etc. 
includes in bar code information, and it can refer to in the process of character-recognition processing. In this case, a control 
section 10 offers the information acquired from bar code information in each processing phase of the character recognition 
section 20, and controls it to be used for character recognition processing. 

[0094] Moreover, although the explanation mentioned above explained the two dimensions bar code as what is prepared in 
the position of a document (or document), it may be prepared in the location of arbitration. However, it shall be prepared m 
the location based on the specification defined to the two dimensions bar code. Moreover, in order to extract a two 
dimensions bar code easily, you may determine that specific images (a mark, a notation, LOGO, etc.) are added near the two 
dimensions bar code. The layout analysis section 16 extracts the image of a two dimensions bar code based on tfiis specific 

image. a- u 

[0095] Moreover, as a program which a computer can be made to execute, it writes in record media, such as magnetic disks 
(a floppy disk, hard disk, etc.), optical disks (CD-ROM, DVD, etc.), and semiconductor memory, and it applies to various 
equipments, or it transmits by communication media, and the technique indicated in the operation gestalt mentioned above 
can also be applied to various equipments. The computer which realizes this equipment performs processing mentioned 
above by reading the program recorded on the record medium and controlling actuation by this program. 

[0096] _ . . , . 

[Effect of the Invention] The scanner which according to this invention scans optically to flie document with which the two 
dimensions bar code including the information about the alphabetic character recorded on the document was recorded, and 
incorporates a document image as explained in full detail above, The character recognition section which performs character 
recognition processing about the character pattern contained m this document image from the document image mcorporated 
with tiie scanner, With the bar code read station which acquires the bar code information which performs read about the two 
dimensions bar code contained in this document image, and includes the information about an alphabetic character from the 
document image incorporated with the scanner The bar code information acquired by the bar code read station is used for the 
character recognition processing by the character recognition section, and since the control section which inputs information 
from a document was provided, it becomes possible to input into certainty and a high speed die information recorded on the 
document. 
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* NOTICES * 

crPO and INPIT are not responsible for any 
damaires caused by t:he use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the information input device concerning the operation gestalt of 
this invention. 

[Drawing 2] The flow chart for explaining actuation of the information input device in this operation gestalt. 
[Drawing 3] Drawing showing an example of the document which serves as a processing object in this operation gestalt. 
[Drawing 4] Drawing for explaining tfie detail of the information included in the two dimensions bar code used in this 
operation gestalt. 

[Drawing 5] Drawing for explaining the bar code level 40d detail set up in the header 40 of the bar code information in this 
operation gestalt. 

[Drawing 6] Drawing for explaining the detail of the data in which the location of the block set up in the layout infonnation 
42 in this operation gestalt is shown. 

[Th-flwinp 7] Drawing showing the example for explaining processing by the control section 10 in this operation gestalt. 
[Drawing 8] Drawing showing an example of the document which serves as a processing object in this operation gestalt. 
[Drawing Q] Drawing for explaining the detail of the infonnation included in the two dimensions bar code 52 used in this 
operation gestalt. 

[Drawing 101 Drawing for explaining the detail of the data in which the location of the block set up in the layout information 
42 in this operation gestalt is shown. 

Prawing 1 11 Drawing showing the document printed using the ink which can input an image by being unable to view in the 
visible ray in this operation gestalt, but performing the optical scan using light otiier than tiie light 

Prawing 121 The block which shows the configuration of flie document preparation equipment 70 as a two dimensions bar 

code airline printer in this operation gestalt. 

Pescription of Notations] 

10 — Control section 

12 — Scanner 

14 - Sheet buffer 

16 — Layout analysis section 

18 - Bar code read station 

20 - Character recognition section 

22 — Storage section 

22a ~ Bar code information 

22b ~ Character recognition result infonnation 

22c — Read information 

24 - Hard disk drive unit 

70 — Document preparation equipment 

72 — Document preparation section 

74 — Document data storage section 

76 „ Two dimensions bar code data origination section 

77 — Printing control section 

78 — Bar code control section 
80 ~ Airline printer 

82 — Input unit 

[Translation done.] 
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[0 0 0 5] ^^m:x^mmmmit. i&m 
mom) ^mic^^t^^tic^-oxmn^:^ 

-i^-i^izMLx. ^ibmm-^nx\^^^^^mm*)m(D lo 

[0 0 0 6] ye^m-X'^'mLmmxii. ^^o^ajo*^ 
ic-r^rctbicic^mm.'om(D^m'^^ibm&^tix\^^ 

[0 0 0 7])!^. )t¥Wi^MlXgSft^3V^Ti!ia^ 
J: 3 A^©l2A#A^^tt e.n^ ^SAfi^fcEA^tiS 
P. nZ-clHA^s^ti: j£ i; fc. bSj^ L fc J: 9 

[0 0 0 8] fi^oT. mm.(omrjim^(Dmm^mm^ 
•3. :i-m'immttimmic^^(Dm^mmK-^^^xx 

[0009] 

mmt>m^ t .t ^ i: -r -sirs] d o j: ^ icm^tomi 
mt'^rji[,^m'^x^'DXiy^^mmmm^ 1 0 0 

COO 1 0] tfc. )t^fi5i^0tB{SSo«^•e^i^ m 
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[0 0 11] c<D^oic^ x4^xhy-i5f. 

L < xtir^rctbiai. xmc^^imti^frtEt^^z^w 

[0 0 12] *^^tiWieoJ:9&^^^#JtLT*S 

xtit^ntmmrji^nxti^m. mmxti:&m. ib 

[0 0 13] 

nrc:$:micMLxyt^micm^^nis:i.^icm^ ^ 

/i.-$t~yic-D\.^xic^mm^m^nrj: 5 ist^Eii^® 

m$i7.^'?i-K^-DXm*)iL1^tirc1cm^)^-i^i)^ 

wmic^mm^micj;:^^^mmmmicmmLx. tuie 
[0 0 14] ^rnc^K)s ^micim-^nrc^mmt 
t?>^tx. :icwwmmi}mm. %^^mmtiix^ 

coo 1 5] Sfc, MiH-:^7c-'^-3-K*^5)IS?»^n 
- K'lf ^Jb^^mit^nSiiC^n- LX. ic^m 

m^m^9k9tLxmj:-orcm^. mrnxx^rjiij^-otc 

[0 0 16] Sfc. Mia-:^7C^^-3-K*^?.m'#^n 
SWIB^^-n-Fltlgliitt, «9iB:S:^^il¥mi:<fc5:S: 



5 

[0 0 17] ^tiKi:*). A^^HSaafcfel^T^^O 

[0 0 18] *rc. mmm^mii. tfiie/^-n-Kif 

t^ct^i^mtt^o 10 
[0 0 19] Sfc. H5iB~'^7c/^-3-K*^e.i$jf#$n 

[0 0 2 0] 20 

t J; o Tm^®tee{i::i:^*^*IB^nseil^o*IP 

p>3S:^o^3{ 0 ^tt^ 9 )t¥«i^M3iga (0 c 
[0 0 2 1 ] 0 1 ica^f J: a iMmxtimmit. f^m 

gpio^ X^-v-fl 2, $/-h/^>y7r 1 4. WT'i' 

Ms«Tgpi 6. /^-3-FMmogpi 8. ^^mm^2 

Os Efig|52 2. RtfM-Fx'fX^'Sig2 4fi:J;oT 

[0 0 2 2] mm^i oit. mm^i^(Dmm^m^i>(o 
-KiffB«r. i^iia52 0fcj:s:i:*^5aaifi:fyffl 40 

[0 0 2 3] T^^^i- 1 2{i. ^mic^mtnrc^mc 

l«(5J'©3t»#tv'-b''^y7r 1 4{i:»JW"rSo X+ 
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^SS^iicD)t^fflv^5 c tx\ QUximmxtrji\,^-f 
[0 0 2 4] ->-h/^yyr 1 4{i, X+-ir:M 2tc<J; 

^xyv-'$^tbxmmt^rcibi^mt^i.o)x at 
^mx^n^mto^mm . i^-F/^'y^r 1 4 

^ r F ii?tffgi5 1 6 \t. ic^mm^tifczm >y ^ tco 

[0 0 2 5] -'^-n-KMBJOasi X^r-\':M 2 

;&^tyM-n-K1S«^m#tT> IBII8P2 2 (M-n 
-F'lffS2 2 a) t^lSlfi-rSc 
[0 0 2 6] :i:*^i^g|52 0l±. X+-^f- 1 2(tck-pT 

moE^n^ i/-FA>y7T 1 4ttiSiifl$nrc35:*-f/ 

WB^mmz 2 b) ^iBiigi52 2ii:*&«fi-rso 
[0 0 2 7] mm2 2\t. ^Wit.is\,f^9m^^. 

l^/^-=l-F1f^2 2 a. i^^llij^^'lf«l2 2 b. S! 
5{'9'tf^2 2 c ^^-^WlCsBli^nSo MISZl9lf^2 2 
cti. rn^^l Q<DMm<0^hX\ /^-n-F'lf^2 2 

a ii ic^mm^mm zzb^^mz^x. mmffsKx 

[0 0 2 8] /N-FxWX^S«2 4{±. fU^^L^if 

F/9^F^nSo M-Fx'rX^^B2 4lc. MS** 
i^tt^±m^}^-i^^^mLX^^. 7.^\-fl2^ 
irt-f^^'tz-Vf^'vyr 1 4lcSMLT'fSilA:^0)i** 

[0 0 2 9] *43. HU^LfcfiJ»l 0. W7<i7F» 
^gPl 6. M-3-FMKOgPl 8^ 3J:^^i$g|52 OO 
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[0 0 3 0] ^kic, :^mmmmK^if?>mmxtimm<o 
[0 0 3 1] Eisfcti, :^mmmmi^^^^rmmMmt 
[0 0 3 2] m 3 ic^ticm 3 0 It. m{««f^^g 

2. 3) . *tt»tOi^?J (yn>>/^4) . (>^D 
«y ^ 5 ) *^#Sn, ? e. fc-:^7t^^-3- F 3 2 a . 3 

2 b*WJ*nTV^.So r^^7C/^-3- K 3 2 a. 3 2 
btc{i. i»3 0{i:s2gJ^nfc:i:^tcga-r5M«*^aS 

X'^^mmmtn^o 20 

[0 0 3 3] *IISiJg«lT-li. ii:»3 offom^ofi^B 

fC^^TC/^— 3- F 3 2 a, 3 2 b>bWJ$ tlTl''5t> 

n. r:^^7c^^-3- F 3 2 a . 3 2b (Dmmi!iWiMm(D 

[0 0 3 4] z::^^7t;>'^-=i-F3 2 a, 3 2b{i>Vh 
U^X^^©/^^r->-r-feoT. ^tT?iJ(DF-y F/^^-> 
tcj;oT^ax-^^^^LTV^So r:^^7C/^-3-F 
{^:ov^T^i^ ^(^(ifJieBA IM-r^^^— f^^3:^;^*fe^ 

[0 0 3 5] -;^/^-n-F3 2 a, 3 2b{i. m 
liZcmX 2cB^D•9-'<X^ 1 4 4 Fy F X 1 4 4 F y F© 

XD^^T'fentfs 2 0 0 0:X^&L±(Dy^—S'^ 

aiS-rsiiiift^T^t^o $fc^ 03{c;^-r<fc9{c. its 

*34T*<^ fflf 5 ii i: -e t S o 

[0 0 3 6] $-r. mmxtimm (x^^x f u-^) 

{±. 5aa)ttf^f:-r§03{c^-rJ:d^--^7T:M-3-F 

3 2 a. 3 2 b*^W»J^nfc:ft:»COV>TX4r-\r-f 1 2 40 
fC * T^^W^4^^f T3t#^' 0 

S*. v—F/^^y^r 1 Alc^mt^ (X'r>y:/A 1) o 
[0 0 3 7] u-fT^mVi^i 6ii. -y-h^'^yyr 
1 4£it&iW*n;'c:5:#'i'^-2^fcov^TH'7'i?Fft¥^ 

(Xx>y:^A2) . W7'> FI8#f-e{i, MS 
[0 0 3 8] ^tc. i^mmmmXHi. H^^jt/^-n-F 

x\ \y47^hmm^i6ii. ^om^ofiiBA^s-'^ 50 
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7C/^-3-F3 2a, 3 2 bO}ftai*>ft*3o 
[0 0 3 9] /^-3-FMK0g|5l 8{i. V^T^Vm 
itfsUl 6tCcfcoTtttU$*a/'cZ::^^7C/^-3-F3 2 a, 
3 2 bcDt£acD-r;<->^^ti:{i:LT> -:^^7C>'^-3- 
F(D«-ff5iJ(D''^3f-i'li:J:oT*^nTV^S'lf«, "T* 
*D-5/^-n-F'lfffg^5Jf#-r^ (Xx>y:/A3) „ z^- 
3- FMBJ 0 8 ti, m» LfcM- 3- F'W^^Ktt 
g|52 2tlB«5-&5c 

[0 0 4 0] ii^x\ ^%m^w,r.is\^^xm\'^^^^- 
wi^^-^- F 3 2 a, 3 2 hK^%ri^mn<Dnm\^ 
01 >T 0 4 L e. iMB^-r §0 3 - F'lf 

li. 04 (a) ^u^■rJ;9^c^ 'N>y^4 0^ i^^T^Y 
^mA2. :i:^'ff|g4 4*^#«nTV^5o 
[0 0 4 1] ^>y^4 Oti, /^-3-F'lf?BO^mj:M 

t)^'if^*'«^»5n§t>oT\ 04 (b) tc^-rj;^ 

{c. ID4 0a. t-F4 0b^ WT-i? F'if#*JS4 

0 Rt;-'^-3-Fu^;V4 0 d^^-rMii*^#*n 

[0042] ID40att, "i^^/^-n- F*^i^^ 

©If ilTfeSo F 4 0 b i^l««ia*^0JIW^ 

tifci^? (x+XFU-^) >&)it^i:LTV^S*\ 
tlSt^ Ot¥W3S:?iEm^B) ^^f^iiLTi/^S*^^^ 
ty=7^Xtb^o WT'i^F'[f^Wil4 0ctt. 
- F'lf ^tc p-r T F Iff^ 4 2 *^?i#5nTV^^ 
^TTstyp^Xtb^o ;^-3-FIx'^;l/4 0 dti. SC^ 

-D^^xiimm^ (05) ) o 
[0 0 4 3] ]y-(r^vmUA2^t. ^mn^htsi^hf 

a>y^{cM^D§'[fii*^SS$nSt©-^\ 04 (c) {c 
^•rj;^t, :rp>y^S^4 2a. ^t&^fiLSX4 2b. 
Jl&XSfiiBY4 2 c. F«i§4 2 d, (HY) 4 2 e. 
m (WX) 4 2 f . «6f^^/«»^4 2 g^^-rifiB*^ 

-g-*nTV^?.o 0 4 (c) {c^-rWT'^F'lt^ 

ii4 2 {±. x4^X F 'J-^©^^T'l± W7'J^ Fft?*T*^ 
n^t>tl^(DX'Z^-fLi>'Z^Xii-^\^\ 
[0 0 4 4] -/Uy^mmAZ ali. yoy ^^mwi"^ 

^rc»b<ommx^^. p^jki^sx 4 2b ii^^fitSY 4 
2c{i. ±mf¥ic^^f^ytiy^(omti^iiLm m^im 

Xh^o F«9g4 2dt4^ yn^y^l^lClBg^^tlTl^SIf 

$8*^:4:^?. 0ff^, ^ii©ctJ©f5inT'365A^^^-rx-^ 

X^^o (HY) 4 2 ei:i|i (WX) 4 2 f li, 
jiSttBX 4 2b i:$&jiSfflfiY 42c Lfc :?'a 

•y^o+j-^rx mmm) ^^stT-^x$>?> mmic 
ov^Tir^a-rs (06) ) o mm^/mmt4 2 g 

rtg4 2 dti:35:^^^-rx-^?*^^^SnTl^-5^ 
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m) ^^stf-^mmtti^o 
[0 0 4 5] ^^'ff$g4 4{i. ^micimtntc^mz 
mt^^mt)mmtn^i,(Dr\ 04 (d) ic^t^o 

fc, rn»y^##4 4 a. fTteSl4 4 b. ffite«4 4 

c , i^n- K 4 4 d «r^'r'li^*"5#SnTV>;5o 

04 (d) {c^-r^t^it^fi. 1 i^^i-'fi^T'fe 

'N>y^4 0©/^-n-FP'<;l'4 0dtc}iS$nfc 

§o 10 

[0 0 4 6] :^n>y^#^4 4 afi. ^n-y ^;g:i^gij-r 
§fci6©1S^T^5o ff{iiS4 4 b i:itfifi[S4 4 c ti. 
:^n>y^S#4 4 a*<^-r:/ny^{cfelt-S5S:?^J't'<0 

1 ocD:i:^ffi{i^^-rr-^-e^§o k 4 4 d 

4 OO/^-3-K W;P4 0 dtCfeV-'TJi^^tircP'^ 

[0 0 4 7] (ICIT, /^-3-H1fffi<D^>y;5f4 OtC^ 
V>Tl8^?n'5/'?-3- H 4 0 d (Di^SBtCOl/^T 20 

-Kb^;l/i:LT. HSfc^^-T jc^lc. 0, 1. 2. 3 

tt, ^^-3-Fit«*^^^p.n53t^icM-rsifi{^, 

[0 0 4 8] Flx'^;!/ 1 ti. mmiC^ly^Jl^ 

/'v-3-Fl/'^;Hte^^-rS3S:^i:LT{±. m^li. 
7ji77^yh(D^^^ roj , /Ja35:^ Toj . ia# 
roj . iS^ roj *<fe§o 

[0 0 4 9] /^-n-FU^;V2ti, WT-^FU^/l/ 
ll*^S53t^^^LTl^§c /^-3-FU^;l/2t^^ 

So 

[0 0 5 0] /^-n-F 1x^/1/ 3 fix m^U^fV^mt 

[0 0 5 1] /^-a-FL/'^;I/3{ix ^T03S:^^^L 
t/^5o 50 
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[0 0 5 2] F1f|gO:Sc^ftii4 4ti:tt. ^-y 

^4 00/^-3- FW;V 4 0 dlCfet/^TfSS^nfc/'^ 

-3- Fu-^;v{c^^-rs35:*tM-r-S'if^*^i?ii^n 

[0 0 5 3] ^^fc. b>('r'i^F^fii4 2{c:fev^Tia^* 

n >y ^cofe@*^-rx-^Ofi^)Mtov>TH 6 ^ 

4 2b i:Jt&^<aBY 4 2 c ti. m^ii^moi^)^ (;fe± 
ftj^) ^»PfcLfc0igl|feB (X. Y) KJ^-oXmtl 
TV^^o cKD^^g (X. Y) ^mmtLT. iSS 
(HY) 4 2 e iltS (WX) 4 2 f ti:j;oTyD>y^(3[) 

[0 0 5 4] afe. /^-n-F-Wlg^i^EiRMaicfe 

- F*> P. nSM^ L fc cfc 9 ^ P-r T F 'If IB^ifll 

um^i omm<Di>tx\ u^r^yhmm^i 6ic^ 

[0 0 5 5] M^OJ;5fi:LT. /^-n- FflB^tJgP 1 
8 *^-^^7t^^-3- F<D-r Fit 

>y7r 1 4tcl&lfisnfc35:«-i'^-s?c7)^:i:*^mH® 

(Xx'y:/A4) o 

[0 0 5 6] /^-3-FMffiJt)^l 8lc:J;S/1-n-F 

©Mm D i:s i^Mi^gP 2 0 {c cfc §35:^^lli!ia*nf * 

fiStfS (Xx^yT'A 5) o 
[0 0 5 7] m^ii. y^-3-F'lf$g©M-n-Fb-^ 

;i/ 4 0 d (cM-n- F i^^;!' 0 tim^ttir\^^rcm'^^ 
it. w;i'0{c^s-r53S:^©35:^3-F*^#*nTv^ 
[0 0 5 8] 07{c», mm^i otcjcsMs^iiB^-r 

§0 I'mm.i o orj o:i:^3«mBS^^tiT 

i.>fe}<:t!()>*>t>6f, 3S:^il^!laoiK«^ otio 

ORJ (Di^olcWi^ rij *\ T^l/^T'^^yF rij ic 
/^-3-Fb-^;I/0fcK^'rS3t^l?^5©T% 07 
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(b) iz^^t^oi^. rij {coi>To:ft:^if$B*^ 
[0 0 5 9] mm^i o(i. ic^mm^mmLx. m& 

ro^^mSBM^. :i^3-K rij tcgtsi^sc 

i:T% 07 (c) lc^sTJ:oicmm.K>mm^i^m-?>c 

[0 0 6 0] BUKELfcJ;3{C. /^-n-K1fSI*^ 10 

[006 1] c<Di:dicLr. lcmic:icmcmt^mm 
^-^tyr^^Tc/^-n- ¥^mmLr^< c iitc jc^t. 20 

1 0 0%T*%*^ofci:LTt>. /'^-n- Kit ^^fijfflf 

[0 0 6 2] j^±T-{±> h u-^ 

p>mmc'D\^^xmmt^o 30 
[0 0 6 3] msiat. :^mmmmic^\^^x9mMmt 

o^i^mt^mm (r:^7c/^-3- F91WJSH) ©-^ 
[0 0 6 4] HStc^filiPS 0{i, i^^m^©{4S 

3. §k^f3'^xti-^ti^mBm^m<Dyti^y^4. mm 

^e.fcr^/'C-n-FS 2*^0]BiJ*nTv>So - 
i^^/^-n- F 5 2 fcti. D 

[0 0 6 5] *^stj^^-e{i. *l^5 OtfO^^O&il 

tc-i^7t/^-3- F 5 2:5W^nrv^5 t£Di:-rSo 

-3- F 5 2 <Dmmicm^m(D^^mm'^wnf^ti^ i> so 



1 1-2 52 09 

12 

©i:-rSo ri^TC/^-n-FS 2<DJ^-?-(Dt>©{i, BU 

[0 0 6 6] ST. mmxtimm m^m±'^mmm 

- F 5 2 ij'^mwifEritcm 5 0 icoi^xx^^-r 1 2 

[0 0 6 7] /^-a-F^l{DgPl 8{i. 5/-FM>y7 

X. -^^^M-n- }^(D^m\(D/i^-yicJ;:-DX^-S 

-3-F'[ff^%iBI|g|52 2{;:IB1iS-a:5o ---kit 
M-n-F5 2<D'r>?-v*&H{±. M^ffi|i^-r^-v'" 
(mk. mS) *>P.(Dfflt?fW*IE«fcj;oT^J 

[0 0 6 8] *^Si6JBI|{t^l^Tffll^5.n5- 
'^TC/'^-n- F 5 2 {^:■^$n5'tf^^D^ffl^^:ov^T0 9 
^#ML**^^mB^fSc /^-3-F1f«tc«. M^b 
rc04 (a) hnW<z\.X. ^«y:5^4 0. U^T^hm 

$84 2. :i:^ifiS4 4*^^$nTv>So *llliJ^«T' 

[0 0 6 9] u-cTyhmn4 2it. mmnmt^^f 
n y^icmmxti'^nrc^m^iii^^ms^'m.^rcibcDm 
mt)mmtti?>^<Dx\ 09 (a) ic^-r-fc^tc, 7p 

y^m^G 2 a, Sfe^tiSX 6 2 b, mj^UWY 6 2 

c. rtg6 2d. :^^'^-fXMt (HY) 6 2e, 
■9--rXli (WX) 6 2 f . 3fc^H>y^ (DX) 6 2 g, 
yuy^(DlC^lk (N) 6 2h, ^SC^aiS (ANK) 6 
2 i ^^-rifilA^^SnTV^So 09 (a) 

fWr-i'Mf^gli, i:/n'y^'^(D'lf^ C^Stya 
■y^'ltfg) -efeO. i|fiSl5 0 4"tc«f('0:^^o-y^*^#fe 

[0 0 7 0] yD>y^'#^6 2 ati. -/Uy-^^mm 

^rcibomnx^^. mj^&mx 6 2b ii^ife^sfiifiY 6 
2 ctt> :4:«tfii:feit«:/n>y^©M<i&ttii (fiaj^if^ 

- F 5 2 OffiB^*?Pi:-rS«^^^x-^'T*^§o F«3# 

6 2dii, 7n>y^rt{c|Bg^nTi>51f$g*^^*t:S: 

So :SS:?-9-^Xif ^ (HY) 6 2 e t3^^-9-^XlB (W 
X) 6 2 f ii^j^teHX 6 2b il^jiSfitgY 62c^ 

mmK'D\.^X\,t^t^ (01 0) ) o iC^M^i- 
(DX) 6 2gl±. '7n-j^^\zm^^%'^(D\f:yi- 
^^tr'—^X^^o ^n>y^cD^*^ (N) 62h 

It. y D >y ^ icmi'f h nrc i ici'^(o±^n(owL^m- 
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x-^1?3&So IC^m (ANK) 62 itt, fuy^ 
y h (A) . (N) > gi^*^* (K) 

[0 0 7 1] *fc. 08{C^t- :/n>y^5<Di:9**^ 

iX^^^D:/^-y^'{c■^^/^T{i. H9 (b) tc^-r-fc^^U 
-rr'i7h'ltSJ4 ZTb'^S^^nSo 09 (b) ^^:^^-rJ;5 
iz. ya-;'^#^6 4 a. ji6^feBX6 4 b. ms^&m 
Y6 4c, l^§6 4d> Sf^iJ-'fXilf* (HY) 6 4 

e. mm'^^xm (wx) e 4 f ^^-r-it^A^^snT 10 

l^^o 09 (b) {c^-rWT'^^h'If^tt. l>^ 

D >y ^^(D^m mmfu ^its) t^^ o . tsp 5 0 

[0 0 7 2] :/D-y^#^6 4 a. ii&ji^ffiSX 6 4 b. 
iia;Ste«Y6 4c. P^S6 4dti. 09 (a) {C*3tt5 
:?'D«y t^»^6 2 a. $&JiSteilX 6 2 b. Jl&ji^teKY 6 

2 c. F«3§6 2 d fc^ti^nrai^-ea&so-emw^^is 

[0 0 7 3] 0J^-9--rXif ^ (H Y) 6 4 e tmB^^ 20 
Xfi (WX) 6 4 f mMimX 6 4b i:$&^ffiltY 

[0 0 7 4]^^fC. P-f'7'>h'tflK4 2{i::feV^Tl5S^ 
nS^dy-J^OffiB^S^-r'T-^fOpiBBKoi^TKl 0 

«x 6 2 b ii^^feSY 6 2 c m^im^s o©m 

±^IjS) *»iPi:Lfc]^«liftlI (X, Y) tJcoT^^ 

nri^^c ooj^eittii (X, Y) ^mmtLx. so 

■9-'<Xt^ (HY) 6 2 e tlCf-*)-^ Xm (WX) 6 2 
(DX) 6 2g{i. i^^#<Dt!«yf^*^ 

■To 

[0 0 7 5] ia]^<D<fc-5{CLT, /^-3-F^5iOai5l 

IX^f^i:. MffllgPl Oti. I51ig|52 2{i:|2ti^?nfc:M 
-3-F'lf^2 2 a^:S:*llilgP2 Otc^Sti^^M 

[0 0 7 6] :i:^igilSP2 0{4. '>-b/^y7ri 4{i: 40 

[0 0 7 7] *fc. 08ft>C^'r:^n^y^'5CDJ;'9*0 
6 4d(i:J:oT!pJgiJ$nS) . ^^^^OffiLTlB 

[0 0 7 8] c<D^^izLr. mmxtimm m^mic 50 
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^mmK)m(Dmm^tts-A7i^^-:n- k 5 2 ^rat 

[0 0 7 9] ^4b\ B5^LrcKi§§T'{i. 0 3551^ 

tiiliM 5 0 IC^Lr. F 3 2 a , 3 2 

b. 5 2t^^'^mtmmicLXmitilXr.^^i.(DtL 
xmmLX\.^^i)\ -:^^7C/^-a- F*M^tfRlM)tlli 

mf^M^^n^j: out x^ ^->^(Dxtiimm^ji^ 

[0 0 8 0] m^i£. mil (a) {t^-r<fc9fc. mn. 
ic^-Dxii-m<D^mti5immt)K)ti^rj:<^ :^mmmm 
K^if^^mxtsmmic^-DXfm^n^jiiso tt^m 

^IZ. X^^+f-l 2^Cj;•^TR^M)m^®)fe*fflV^T^ 
S*^fTt>n, 011 (b) {i:g^-rJ:5*-:^7C/^-=i- 
F>&#ty:5:»cD-('7(->'^>'-F/'^>y7r i 4{t1&^-r 
ScifcA^-e^So <l(D-:^7t/^-3-Ftt, H9^Lfc<fc 

[0 0 8 1] ctiicjiiK). mmoymmi^co^mtLxm 

:^^7t/^-3-F^@m^n*i/^.fc5{i:U 3!cW©rt^^ 
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